The personality trait of conscientiousness is an important predictor of health and longevity. The present research examined how conscientiousness, in combination with educational attainment and health-related behaviours, predicted self-reported physical health across adulthood. These relations were investigated in two studies, one using a large, representative sample of Illinois residents (N ¼ 617) and the other using a community sample with a multi-method assessment of conscientiousness (N ¼ 274). Across both studies, structural path analyses provided evidence for a model wherein conscientiousness predicted health, in part, through its relationship to both educational attainment and health-related behaviours. The findings suggest conscientiousness predicts health through a diverse set of mechanisms including, but not limited to, educational attainment and health-related behaviours.
Introduction
Conscientiousness refers to individual differences in the propensity to follow socially prescribed norms for impulse control, to be task-and goal-directed, to be planful, delay gratification, and follow social customs and rules (John & Srivastava, 1999) . A number of studies clearly point to conscientiousness as an important predictor of mortality (Friedman et al., 1993; Weiss & Costa, 2005) . In addition to predicting longevity, conscientiousness is negatively related to the experience of chronic illnesses such as diabetes, high blood pressure, arthritis, skin problems, strokes, ulcers and tuberculosis (Goodwin & Friedman, 2006; Marks & Lutgendorf, 1999) . However, these associations are not explanations as to why these relations exist. Research needs to move beyond simply establishing the association between conscientiousness and health to evaluating the mechanisms through which conscientiousness affects health (Smith, 2006) . Educational attainment is accepted as an important contributor to better health and is positively correlated with multiple health outcomes and longevity Adler, Marmot, McEwen, & Stewart, 1999; Elo & Preston, 1996; Hampson, Goldberg, Vogt, & Dubanoski, 2007) . There is an accumulating evidence that conscientiousness plays a significant role in determining level of educational attainment. Specifically, conscientiousness is a robust predictor of academic achievement (Noftle & Robins, 2007) and, in turn, educational and occupational attainment (Judge, Higgins, Thoresen, & Barrick, 1999; Ozer & Benet-Martinez, 2006) . By helping to shape educational attainment, conscientiousness contributes to a life path that promotes better health.
Conscientiousness also has important implications for health and longevity through its relationship to health-related behaviours. Health-related behaviours such as tobacco use, diet, level of physical activity, excessive alcohol use, shootings, sexual behaviour, risky driving/accidents and drug use are among the primary behavioural contributors to poor health outcomes such as cardiovascular disease, cancer and accidental death (Mokdad, Marks, Stroup, & Gerberding, 2004) . Conscientiousness is negatively related to risky health behaviours such as alcohol and drug abuse (Walton & Roberts, 2004) , as well as driving without a seatbelt and consuming illicit substances (Chuah, Drasgow, & Roberts, 2006) . In turn, conscientiousness is positively related to preventive health behaviours, such as seeing a doctor regularly and checking smoke alarms (Chuah et al., 2006) . A comprehensive meta-analyses of the relationship between conscientiousness and the leading behavioural contributors to mortality -alcohol use, disordered eating (including obesity), drug use, physical activity, risky sexual practices, risky driving practices, tobacco use, suicide and violence -demonstrated that conscientiousness was related to every category of health-related behaviour relevant to longevity (Bogg & Roberts, 2004) . These findings indicate that people who are not conscientious have a number of ways by which they are at risk for poor health outcomes and that people who are conscientious have a number of ways by which they promote good health outcomes.
Recent empirical findings support the supposition that conscientiousness influences health outcomes through its relationship to education and health-related behaviours. In a sample of over 1000 participants assessed in grade school and again in midlife, teacher ratings of childhood conscientiousness impacted health status at midlife. The relationship of childhood conscientiousness to health was due, in part, to both educational attainment and health-related behaviours including physical activity, eating habits and smoking (Hampson et al., 2007) .
The present research aims to provide further evidence for the mechanisms through which conscientiousness impacts health by using a modified transactional model that represents a blend of models proposed by Smith (2006) and Adler and Mathews (1994) . In the current model, we propose that conscientiousness directly affects the types of the life paths people follow, which in turn affect health behaviours and health. Specifically, we hypothesise that conscientiousness will predict self-report physical health and that this relationship will be accounted for by the intervening variables of education, risky health-related behaviours and preventative health-related behaviours.
The present research examines this mediational model within two studies. Each study allows for a unique contribution to the existing literature on the relationship between conscientiousness and health outcomes. First, much of the existing research investigating the role of personality traits in the health process has not utilised systematic sampling procedures. To address this issue, Study 1 tests the proposed transactional model within an age-stratified sample selected to be representative of Illinois residents. Second, previous research has been predominantly mono-method, either relying exclusively on observer reports (Friedman et al., 1993) or self-reports (e.g. Weiss & Costa, 2005) . To address this issue, Study 2 extends the model developed in Study 1 by reporting findings in which conscientiousness was assessed with multiple self-report indices as well as observer ratings to expand the assessment of conscientiousness beyond the mono-method design commonly used in studying the relationship between conscientiousness and health. With the addition of observer ratings of conscientiousness to the transactional model, we are able to address the possibility that Study 1 findings are due to shared method variance rather than to actual relationships among study variables. Participants were contacted by interviewers from the University of Illinois at Chicago Survey Research Lab in their homes and asked to complete the survey on a laptop computer. The Study 1 sample is a multi-stage, age-stratified sample. In the first stage, nine Illinois counties were sampled with probabilities proportionate to size (PPS), where the measure of size is the adult population. PPS sampling gives more populous counties a higher probability of selection, while still ensuring that all counties have some probability of selection. In the second stage, five census tracts were sampled from each of the sampled counties. In the third stage, four residential blocks were sampled from the sampled census tracts. Census tracts and blocks were also sampled with PPS.
Study 1 Method

Participants
Once the blocks were selected, interviewers listed all households on the sampled blocks and completed interviews with five households. The response rate for the study was 13.3% with a cooperation rate of 38.2% and a refusal rate of 21.5%. The sample was stratified into three age strata: 20-39-year-old (N ¼ 235), 40-59-year-old (N ¼ 223) and those aged 60 years and above (N ¼ 155). In order to ensure an equal number of completed interviews within each of these strata, selection procedures at the household level were adjusted to over-sample the smallest stratum.
Measures
Conscientiousness. Participants completed the nine scales that assess conscientiousness from the AB5C-IPIP (Goldberg, 1999) Health-related behaviours were also assessed using scales and scale items drawn from the Behavioural Risk Factor Surveillance System Participants also rated their sexual history and suicidal feelings as part of the BRFSS. However, the response rate on these questions was so low that we did not include them in the present analyses. Participants rated the frequency or quantity of activities within each domain. Items were averaged to form composite scores indicating greater or lesser frequency/quantity for each domain.
For the alcohol and tobacco consumption scales, items were z-scored before the composite was computed because of different rating scales used for certain items.
In order to reduce the number of variables considered in the analyses, the health-related behaviour measures were factor analysed using Principal Axis Factoring. A two-factor solution best represented the data, with the factors split cleanly between risky health-related behaviours (eigenvalue ¼ 3.21) and preventive health-related behaviours (eigenvalue ¼ 1.66). This two-factor solution was present when using both Principle Components Analysis and Maximum Likelihood Factor Analysis and parallels prior research on the dimensionality of health-behaviours (Vickers et al., 1990) . The risky health-related behaviour factor consisted of the alcohol consumption, tobacco consumption, drug consumption, risky driving and violence scales from the BRFSS and YRFSS and the substance use and traffic risk scales from the HBC. The preventive health-related behaviour factor consisted of the healthy eating and physical activity scales from the BRFSS and the wellness maintenance and accident control scales from the HBC.
Health Status. An abbreviated 33-item version of the Medical Outcomes Study (MOS) 36-item short-form health survey (SF-36; Ware & Sherbourne, 1992) was used to assess self-reported physical health status. The original 36-item SF-36 was consolidated from its original form to address only general health concerns. For example, the two items asking how much (1) physical health concerns and (2) emotional problems 'cut down on the amount of time you spend on work or other activities' were combined to just ask for, in general, agreement with the statement 'The amount of time I have spent on work or other activities has been reduced'. This modification produced six subscales of the SF-36 dealing with general physical health status rather than emotional health status: general health perceptions ('I am Each item was rated on a seven-point Likert scale reflecting frequency (1 ¼ never, 7 ¼ more than once a day) or agreement (1 ¼ strongly disagree, 7 ¼ strongly agree).
Analyses
All structural analyses were conducted in AMOS 7.0. In order to optimise model fit, the conscientiousness, health-related behaviour and health measures were parcelled using an item-to-construct balance technique (Little, Cunningham, Shahar, & Widaman, 2002) . Variables within each parcel were averaged together to form the manifest variables used to construct the latent variables in the model. Conscientiousness facets were parcelled into three groups: (1) conscientiousness, dutifulness and rationality; (2) purposefulness, organisation and perfectionism and (3) efficiency, orderliness and cautiousness. The health-related behaviour scales loading on each factor were z-scored before parcelling. Risky health-related behaviours consisted of three parcels: (1) alcohol consumption and illicit drug consumption; (2) tobacco consumption and traffic risk and (3) risky driving, substance use and violence-related behaviour. Preventive health-related behaviours consisted of two parcels: (1) wellness and physical activity and (2) accident control and health habits. Finally, the six SF-36 subscales were parcelled to form three parcels: (1) social functioning and physical functioning; (2) general health and pain and (3) role limitations and energy. Model fit was assessed with the comparative fit index (CFI) and the root-mean square error of approximation (RMSEA) statistics. Chi-square difference testing was used to test model fit when comparing models. Gender, age and ethnicity were controlled for each model.
Results
Because we were interested in whether education and health behaviours mediated the relation between conscientiousness and health, we first tested the direct relation within a structural equation framework. As seen in Table 2 , the direct relation between the latent trait of conscientiousness and the latent measure of physical health was 0.34 ( p 5 0.05). We also tested the simple relations between the remaining variables and all were significantly related to appropriate outcomes with the exception of risky behaviours not predicting overall health. In terms of the mediational model, conscientiousness was positively related to education and preventive health-related behaviours and negatively related to risky health-related behaviours. Both education and preventive health-related behaviours were positively related to self-report health. To examine the hypothesis that education and health-related behaviours mediated the relationship between conscientiousness and health, we compared a model without the direct path between conscientiousness and health (Model 1) to a model including this path (Model 2), while simultaneously including the effect of education and health behaviours on physical health. The full model had significantly better fit than did the model excluding the health-conscientiousness link, 2 difference (1) ¼ 13.46, p 5 0.05. Therefore, we cannot conclude that education and health-related behaviours fully mediate the relationship between conscientiousness and health. However, because the direct relation without considering mediators was significantly decreased by controlling for education and healthrelated behaviours (Z ¼ 2.47, p 5 0.05), we can conclude that education and health-related behaviours partially mediated the conscientiousness-health path. Figure 1 presents the significant pathways of the full structural equation model depicting the relations among conscientiousness, education, health-related behaviours and self-report physical health while controlling for gender, age and ethnicity. The removal of any of the significant pathways in this model led to a significantly worse fit for the model. Discussion Study 1 provided support for the hypothesis that conscientiousness influences health, in part, because of its relationship to education and health-related behaviours. The effects of conscientiousness on health were partially mediated by education and health-related behaviours such that individuals who were more conscientious tended to be better educated and participate in more preventive health-related behaviours which, in turn, contributed to better physical health. Study 2 sought to extend the findings of Study 1 by using multiple methods to assess conscientiousness, which addresses the problem that shared method variance from self-reported traits and health could have inflated the nature and size of the associations observed in Study 1. Observer-rated conscientiousness. Observer ratings were obtained in two ways. The majority of participants supplied the contact information for one or more close associate (friends and family members). Close associates were contacted by phone and asked to complete a battery of measures including ratings of personality traits using the CAC measure described above in return for a small monetary reimbursement (Jackson et al., in press ). In addition to the questionnaires described below, participants completed a structured McAdams Life Story Interview (McAdams, 1995) with a trained graduate student. The McAdams Life Story Interview contains a series of questions through which participants describe the story of their life, significant moments in their life (e.g. high point, low point, turning point), important characters in their life story, their future goals and personal beliefs and values. After the completion of the interview, the interviewer rated the participant on the CAC. Additionally, after listening to tape recordings of the interviews, trained undergraduate students also rated the participant on the CAC. A total of 1023 observer ratings were completed with a modal number of four ratings (M ¼ 3.70) per participant. Observer ratings were averaged together to form a composite index of each of the five facets of conscientiousness from the ABC: conventionality (M ¼ 3. 
Study 2 Method
Participants
Analyses
All analyses were conducted as in Study 1. Health-related behaviours and self-report physical health were parcelled as in Study 1 (with the exclusion of violence-related behaviours). Self-report conscientiousness facets were parcelled into three groups: (1) AB5C purposefulness, AB5C orderliness, ABC self-control, AB5C cautiousness and AB5C perfectionism; (2) AB5C efficiency, AB5C dutifulness, CAC orderliness, AB5C rationality and CAC conventionality and (3) AB5C conscientiousness, AB5C organisation, CAC industriousness and CAC reliability. Observer-rated conscientiousness facets were parcelled into two groups: (1) reliability, industriousness and conventionality and (2) self-control and orderliness.
Results
Paralleling Study 1 findings, zero-order correlations showed that both self-report and observer-rated conscientiousness were positively related to self-report physical health.
In addition, self-report conscientiousness was positively related to preventive healthrelated behaviours and negatively related to risky health-related behaviours. Observerrated conscientiousness was also negatively related to risky health-related behaviours as well as being positively related to level of educational attainment. In contrast to Study 1 findings, self-report conscientiousness was uncorrelated with education and observer-rated conscientiousness was uncorrelated with preventive health-related behaviours. Finally, Study 1 results were replicated in that education and preventive health-related behaviours were positively associated with health.
As in Study 1, we compared a model without the direct paths between conscientiousness and health (Model 1) to a model including these paths (Model 2), as shown in Table 3 . The full model did not have significantly better fit than the model excluding the healthconscientiousness links, 2 difference (2) ¼ 4.55, p 4 0.05. However, because zero-order coefficients were not significantly decreased by controlling for education and health-related behaviours in the paths between either self-report (Z ¼ 0.82, p 4 0.05) or observer-rated conscientiousness and health (Z ¼ 1.22, p 4 0.05) we can, as in Study 1, only conclude that education and health-related behaviours partially mediate the conscientiousness-health paths. Figure 2 presents the significant pathways of the full structural model while controlling for gender, age and ethnicity. Excluding the removal of the path between observer-rated conscientiousness and health and the removal of the path between preventive health-related behaviours and health, the removal of significant pathways in this model led to a significantly worse fit for the model. 
General discussion
The two studies presented in the current research examined the way in which conscientiousness, educational attainment and health-related behaviours predict health using representative sampling techniques and multiple methods of assessing conscientiousness. Consistent with previous research, conscientiousness played a role in determining health. This relationship was explained, in part, by both education and health-related behaviours.
In both the studies conscientiousness was an important predictor of self-report health. While this relationship was not fully explained by the intermediate variables considered in the studies, both educational attainment and health-related behaviours accounted for a portion of the relationship between conscientiousness and health. Thus, our proposed transactional model was partially confirmed and we can conclude that conscientiousness helps individuals to shape their health in part by shaping their environment and their daily patterns of behaviour.
Educational attainment was an important predictor of self-report health in both studies. In addition, conscientiousness was related to educational attainment in both studies -though only observer-rated conscientiousness was related to education in Study 2. Education helps shape the conscientiousness-health link in two ways. First, education directly impacted health outcomes. It may be the case that people with more education are more likely to recognise illness and subsequently seek treatment (Gottfredson, 2004) . Educational attainment also facilitates better access to medical resources, thereby promoting improved health outcomes (Fiscella, Franks, Gold, & Clancy, 2000) . In addition to directly affecting health, in Study 1, education impacted health outcomes through preventive health-related behaviours. In the representative sample, people who were well educated engaged in preventive health-related behaviours. It may be that people who are better educated have more knowledge about the risks and benefits associated with various behaviours. While this indirect pattern was not present in Study 2, this may be due to sample differences with the Study 2 participants being significantly better educated than their Study 1 counterparts, t (889) ¼ 2.92, p 5 0.05, with less variance in education level. Preventive health-related behaviours were also related to health in the present research. In both studies, individuals who characterised themselves as being conscientious engaged in more preventive and less risky health-related behaviours. In addition, people who were rated as being conscientious by observers engaged in less risky health-related behaviours. Thus, conscientious individuals were more likely to engage in preventive health-related behaviours and less likely to engage in risky health-related behaviours as expected and, therefore, at least in the case of preventive health-related behaviours, had better self-reported physical health.
The present research provides a number of additional avenues for future research. First, while both studies had methodological strengths -Study 1's representative sample and Study 2's multiple-method approach to assessing conscientiousness -neither strength was replicated across studies. Ideally, future research would include both representative sampling and multiple methods of assessment. In addition, future research could benefit from extending multiple methods of assessment beyond just personality traits to encompass other target measures of study. For example, one of the most surprising findings in the present research was that risky health-related behaviours did not correspond to lower levels of self-report health. It may be the case that individuals who engage in risky health-related behaviours may not perceive and/or report expected levels of poor health. By including additional measures of health such as body-mass index, number of medical conditions and physician evaluations of health, future research may be able to establish risky health-related behaviours as a meaningful mediator of the relationship between conscientiousness and health.
One of the most prominent limitations of the present research was that it was cross-sectional and cannot address the causal pathways implied by the models tested. For example, it is quite possible that conscientiousness and educational attainment have a more reciprocal relationship than is implied within the present model. While conscientiousness certainly fosters educational attainment, greater education likely stimulates strengthening conscientiousness over time, in keeping with the correspondence principle of personality development (Caspi, Roberts, & Shiner, 1995; Roberts & Wood, 2006) . Future research should extend the present work to follow the trajectories of personality, education, health-related behaviours and health over time.
In addition to the primary outcomes of the present research, two additional findings are of particular importance for planning future research into the mechanisms of the conscientiousness-health relationship. First, both self and observer reports of conscientiousness had independent effects on health. This complementarity suggests that the use of multiple measures of assessing personality is not redundant and, instead, adds a greater validity in predicting health. While the observer ratings of personality in Study 2 are not without fault -for example, the interjudge agreement of personality trait ratings was modest, in keeping with the majority of the literature on person perception (Funder, Kolar, & Blackman, 1995 ) -the marked difference between self and observer ratings of personality in the transactional model suggests that the commonly reported link between conscientiousness and health is not due to method variance. Given the present findings within a relatively small sample of adults, it is critical that future research investigating the mechanisms underlying important life outcomes examine individual differences and do so using multiple methods of assessment to capture the full nuance of personality characteristics.
Second, while the central finding of the present research was that conscientiousness may facilitate better health by fostering both educational attainment and protective health-related behaviours, there are many other factors that facilitate the relationship between conscientiousness and health. This is evidenced in both studies by only a partial mediation of the direct relationship between conscientiousness and health when controlling for education and health-related behaviours, replicating previous research (Hampson et al., 2007) . Clearly, there are many other pathways between conscientiousness and health. The present research did not exhaustively assess every possible health behaviour and any number of additional health behaviours not considered in the present research may be involved in the path between conscientiousness and health. In addition, conscientiousness may be linked to basic psychophysiological mechanisms underlying good health (Segerstrom, 2000) . Conscientiousness has also been linked to medical adherence, which is itself a robust predictor of health outcomes (Christensen & Smith, 1995) . Conscientious individuals also may be able to avoid stressful situations and take actions to quickly ameliorate stress through effective coping strategies (Vollrath & Torgersen, 2000) . Finally, conscientiousness is related to social support systems linked to better health including relationship and community involvement (Lodi-Smith & Roberts, 2007) . These factors are not an exhaustive list and future research should continue to develop the critical mechanisms of the conscientiousness-health relationship.
Modern medicine operates on specific behavioural prescriptions for maintaining and developing good physical health. However, we are just beginning to understand the nuances underlying the 'when and why' of how these prescriptions benefit individuals. The present research suggests that factors that are commonly linked to health are, in part, determined by individual differences. Our hope for the future is that the present line of research, when combined with knowledge that individual differences can change in response to environmental presses, will help to promote a healthier culture not just through prescribing specific behaviours but through helping people shape their individual identity to a healthier personality profile.
